The present communication concerns the biosynthesis of a linear paraffin with 27 carbon atoms using flowers of wistaria ( Wistaria Sinensis, Leguminosae Papilionatae) .
This tissue in the same period of growthing, contains an other substance of considerable chemical and biological importance: a phytosterol with 29 carbon atoms, 22,23-dihydrostigmasterol, in roughly equal quantities by weight 1 .
Together with the fact that the nonanoate was well incorporated in the phytosterol 2 , the presence of this compound having a similar number of C atoms and in equal quantities also suggests some biogenetic relationship between the two ones.
Since we were unable to find any literature on long straight chain hydrocarbons, it seemed natural to associate these with high molecular weight fatty acids 3 .
Firstly the utilization of active acetate for the biosynthesis of fatty acids suggests the C -C unit as the fundamental group also for the formation of our compound.
The incorporation of a number of simple precursors such as acetate, succinate and mevalonate in the biosynthesis of heptacosane was demonstrated in a preliminary investigation 4 .
The specific object of the present investigation was to determine the contribution of some aliphatic acids and keto acids to the "in vivo" formation of heptacosane as a function of metabolism time, as part of a more general study of the role of these compounds in the molecular organization of natural products of plant origin.
The radioactive compounds used are shown in Table 1 A number of compounds involved in the Krebs cycle were chosen as compounds having intermediate number of C atoms between acetate and nonanoate.
It is known that, the Krebs cycle leads to the biologically active higher acids from acetate by condensation with oxalacetate followed by decarboxylation.
Nonanoate already contains a long straight chain, and it therefore seems interesting to look for a possible condensation of three of its molecules in comparison with that of acetate.
Mevalonate is interesting in view of its role in the biosynthesis of the hydrocarbon squalene, and hence the possibility that it might be a precursor of other hydrocarbons with long carbon chains.
Materials and Methods

a) Cultivation of the plant and administration of the labelled compounds
The radioactive compounds were supplied by the Radiochemical Centre at Amersham (U.K.) and diluted with a high-purity carrier (Merck).
The wistaria flowers (Wistaria Sinensis) were cut at the base of the raceme during the period of maximum flowering (April -May) and incubated after a few minutes with aqueous solutions containing the labelled compounds and adenosine tryphosphate (ATP).
The solution was prepared by dissolution of 100 mg of ATP and the quantity of the labelled compound shown in Table 1 in 25 ml of distilled water.
Each parent solution was divided into 5 groups, each consisting of 10 test tubes containing three racemes each. The weight of each culture was between 200 and 250 g.
The metabolism time was calculated from two hours after the beginning of the culture, to permit the complete absorption of the radioactive solution by plant tissue.
1 ml of distilled water was added to each test tube roughly every 10 hours.
After the predetermined metabolism times (12, 24, 36, 48, and 72 hours), the flowers were completely dried in an oven.
b) Extraction and purification of the heptacosane
The dry flowers were extracted with ether in a S o x h 1 e t apparatus for 40 hours. After removal of the solvent in a rotary evaporator, the residue was hydrolysed with 50% N/2 alcoholic potash for 48 hours.
After extraction with diethyl ether, the ethereal solution was washed with water and dried over anhydrous sodium sulfate; removal of the solvent by evaporation gave a white-yellow residue. The residue was dissolved in a little petroleum ether (10 -20 ml) and chromatographed on alumina columns treated as described by BROCKMANN, using the following series of eluents:
[ The residues from the first fractions (eluent: petroleum ether) were recombined, and removal of the solvent gave heptacosane having a white waxy appearance. This was crystallized several times from benzene/ethanol (3:1) until its radioactivity becames constant.
The average yield per extraction was 100 mg.
c) Radioactivity measurements
The radioactivity was measured by means of a liquid scintillation counter, as described previously 5 .
Results and Discussion
The radiochemical data relating to the kinetics of the incorporation of the precursors used are shown in Table 2 and Fig. 1 We shall consider first the compounds connected with the Krebs cycle, i. e. pyruvate, succinate, ketoglutarate and citrate. With the exception of [2.3-14 C" succinate, all these acids gave total incorporations of the order of 1 -2 x 10~4. The rate at which the hydrocarbon becomes radioactive is relatively low in all these cases, and shows no welldefined maximum before the 76th hour after administration of labelled precursors.
The similarity of the courses and magnitudes of the incorporations described above suggest the utilization of a common intermediate in the biogenetic path leading from these labelled compounds to the hydrocarbon. This intermediate may be assumed to be the C02 produced in the decarboxylation and utilized by the enzyme systems present.
In fact in a preliminary experiment we found an uptake of radioactivity from H 14 COo 0 with a ratio 1:1 respect to acids labelled at the carboxyl (total incorporation at 24th hour was 0.8 xlO -4 ).
The incorporation of [2,3-14 C] succinate, in which the carboxyl groups are not labelled, is greater and has a maximum at 48th hour, and suggests that almost three carbon atoms of this molecule are used, possibly as follows:
1. succinate ->-oxalacetate -malonate -heptacosane.
succinatepropionate -> malonate-> heptacosane.
The last path is supported by the results of the total incorporation of propionate, which is equal to 2 x 10~4 at 24 hr. of metabolism.
Transformation via pyruvate is ruled out by the fact that the incorporation of the latter into heptacosane is lower than that of the [2,3-14 C] succinate.
The incorporation of nonanoate and acetate is particularly interesting. Both of these precursors exhibit much higher incorporation than the other compounds studied. Moreover, the kinetic course is the reverse of that observed in the other cases, the maximum incorporation occurring before the 12th hour of metabolism. Thus acetate and nonanoate are obviously more direct precursors than the other compounds. Furthermore, since at least 14 molecules of acetate are required in order to obtain heptacosane, as apposed to 3 molecules of nonanoate, it is assumed that the ratio of the incorporations at equilibrium is about 1:5. In fact, the ratio found from the radiochemical data is in agreement with this value, though it varies with time owing to the different rates of uptake.
Thus it appears that the long straight chain of heptacosane is also formed by the condensation of anions of monocarboxilic acids containing large numbers of carbon atoms, such as nonanoate.
Also the incorporation of the mevalonate is quite interesting. The incorporation is of the same order of magnitude of [2, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] The radiosensitivity of dry bacteriophage 0X-174 in vacuo was determined at temperatures varying continuously between 110° and 300 °K and in the absence or presence of cystamine. The dependance of cross section o(T) on temperature for inactivation of plaque-forming ability by fast protons is given by o(D=<v[l + 3-exp(-£a//? 7 1 )].
The constant o0 is 1.9-10-12 cm 2 for $X-174 phages without and l,5-10~1 2 cm 2 for 0X-174 in the presence of cystamine. £a amounts to 1 kcal/mole in both cases. These correlations between inactivation cross section o and temperature T show two mechanisms of inactivation to occur in 0X-174: one (a0) being independent of temperature while the other has an activation energy of 1 kcal/mole. 
